Decreased expression of calmodulin kinase II and calcineurin messenger RNAs in the mouse hippocampus after kainic acid-induced seizures.
The Ca2+/calmodulin-dependent protein kinase II (CaMKII) and the phosphatase calcineurin (CaN) are especially abundant in the mammalian CNS, where they have been implicated repeatedly in different neuronal functions. CaMKII is a holoenzyme that is likely to be constituted of both homomultimers and heteromultimers, CaMKIIalpha and CaMKIIbeta being the most abundant subunits in the brain. CaN is a heterodimer constituted of a catalytic subunit (CaN A) and a regulatory subunit (CaN B), and CaN Aalpha is the predominant form in the brain. We studied the expression of CaMKIIalpha, CaMKIIbeta, and CaN Aalpha subunit messenger RNAs in the mouse hippocampus at different times after the administration of a convulsant dose of kainic acid. CaMKIIalpha and CaN A immunohistochemistry was also performed. We observed a transient decrease in the three messenger RNAs in the kainic acid-treated mice, peaking at 5 or 24 h of treatment. The effect had disappeared completely 8 days after treatment. No significant alterations in CaMKII or CaN immunolabelling were observed in the hippocampus of kainic acid-treated mice. The observed modifications could be due to the neuronal hyperexcitability induced by kainic acid rather than neuronal degeneration, because no areas of neuronal loss were detected. Our results suggest that the expression of CaMKII and CaN mRNAs is down-regulated in neuronal cells in response to the hyperexcitability induced by kainic acid. The transient nature of the effect and the apparent absence of significant modifications in the amount of their corresponding proteins may be related to the absence of neuronal damage.